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CONTRIBUTIONS TO GENERAL GEOLOGY

RECONNAISSANCE GEOLOGY OF THE EAGLE A-1 AND
A-2 QUADRANGLES, ALASKA

By Herex L. FosTer

ABSTRACT

The Eagle A-1 and A-2 quadrangles are underlain primarily by strongly de-
formed metamorphic rocks. These consist of a unit of amphibolite facies rocks
and two units of greenschist facies rocks. The age of the metamorphie rocks is
unknown, but some of them are Paleozoic. Mesozoic granitic rocks intrude the
metamorphic rocks, and a mass of serpentinized ultramafic rock of Paleozoic
or Mesozoic age also appears to be intrusive.

Sedimentary rocks of Tertiary age unconformably overlie the metamorphic
rocks in three localities. Basalt was erupted after the early Tertiary rocks were
deposited.

The Fortymile River and its tributaries are entrenched, and terraces as high
as 500 feet above the present streams are conspicuous, particularly along the
South Fork. Erosion and altiplanation are suggested as the processes which
formed the relatively uniform surfaces in the southeastern part of the A-1
quadrangle.

Gold placer mining continues on a small scale on several streams. Little new
ground for placer mining remains except on the high terraces.

INTRODUCTION

The Eagle A-1 and A-2 quadrangles, Alaska, are in the eastern part
of the Yukon-Tanana Upland. They are included in the region locally
known as The Fortymile. The topography of these quadrangles is
hilly to mountainous, and relief is as much as 1,600 feet. The main
streams—Dennison Fork, Mosquito Fork, South Fork, and Walker
Fork (tributaries of the Fortymile River)—are deeply entrenched.
The area has not been glaciated.

The Taylor Highway provides access to both quadrangles and ex-
tends north from the Eagle A-1 quadrangle.to the village of Eagle
on the Yukon River and south from the Eagle A-2 quadrangle to
Tetlin Junction where it joins the Alaska Highway. A branch of the
Taylor Highway extends east to the Canadian border and is continu-
ous with a Canadian highway to Dawson City in the Yukon Territory.
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G2 CONTRIBUTIONS TO GENERAL GEOLOGY

The Eagle A-1 and A-2 quadrangles have long been of geologic
interest because gold was discovered on the Fortymile River in 1886
and shortly thereafter on many of its tributaries, including Walker
Fork, Jack Wade Creek, and Chicken Creek.

L. M. Prindle did considerable geologic work in the Fortymile re-
gion from 1903 to 1907 (Prindle, 1909). Later J. B. Mertie, Jr., did
additional geologic mapping and continued studies of the mineral
deposits (Mertie, 1937). Very little new geologic information has been
published on the Fortymile region since the work of Mertie, although
interest among prospectors and miners has remained high.

This report is the result of reconnaissance mapping done primarily
in the summer of 1965, but includes data collected in 1963—64 during
the course of investigations for the Military Geology Branch, U.S.
Geological Survey.

In the summer of 1963 the author was assisted by Beverly Marsters,
and in the summer of 1964, by Terry Keith. The latter also made other
contributions, including X-ray analysis of several rocks and minerals.
Their competent assistance is gratefully acknowledged.

The author headquartered at Cathedral Bluffs Lodge on the Alaska
Highway, and the many services and excellent assistance rendered by
the proprietor, Marvin Warbelow, and his family are much appre-
ciated. Local people in the area were helpful, especially William Mel-
drum on Stonehouse Creek; George Robinson at Jack Wade; the late
Fred Purdy and his wife, Anne, at Chicken; Mr. and Mrs. Robert
McCombe at South Fork Lodge; Mr. and Mrs. Fred Hapeman on
Fortyfive Pup; and Mr. and Mrs. Jack Wilkey on Canyon Creek. Mrs.
John Fisher, formerly at Chicken, loaned material from her fossil
collection and gave other assistance.

BEDROCK

Most of the A-1 quadrangle and a large part of the A2 quadrangle
are underlain by metamorphic rocks (pl. 1). The metamorphic terrane
has been intruded by small stocks, dikes and sills, and a part of the
Taylor Mountain batholith. Small areas of Tertiary sedimentary and
volcanic rocks unconformably overlie metamorphic or igneous rocks
in the vicinity of Chicken, at the mouth of Napoleon Creek, and on
Baby Creek.

All the Tertiary and older rocks have been folded and faulted to
some extent. The metamorphic rocks are isoclinally folded, and some
large recumbent folds have been recognized (fig. 1). Faults are abun-
dant but largely concealed. Because of the reconnaissance nature of
the mapping, details of structure were not worked out and are not
shown on the map. Only a few of the many suspected faults are
shown.





















FEAGLE A—1 AND A—2 QUADRANGLES, ALASKA G9

crystalline marble is most abundant. Thin layers of marble are inter-
bedded with quartzite and thick layers, 10 to 50 feet, crop out near
Eagle Junction and a few other places.

The quartzite is mostly light tan or light gray and occurs in thin
layers less than an inch thick as well as in layers several feet thick.
In places it grades into quartz-biotite gneiss. Where associated with
marble, the quartzite may grade into siliceous marble and commonly
has many small voids because calcium carbonate has been leached
out. Quartzite breccia crops out in the A~1 quadrangle 114 miles north-
northeast of Eagle Junction.

Rocks of probable igneous origin in this map unit include three
small areas of augen gneiss, one in the southern Eagle A-2 quadrangle
and two in the Eagle A-1 quadrangle (pl. 1). There are also minor
amounts of light-colored quartz-feldspar gneiss, some of which appears
to have been intruded as dikes and sills. Some amphibolites are prob-
ably derived from mafic igneous rocks.

Locally, as in many places along Jack Wade Creek, the foliation of
the gneiss and schist unit is nearly horizontal and is mainly parallel
to compositional layering. These places are generally on the limbs
of large recumbent folds. Small crinkles and folds are common, as
clearly exhibited in the quartzite bluff at the mouth of Jack Wade
Creek. At least three sets of minor folds are recognized.

The age of the rocks of the gneiss and schist unit is unknown. Age
measurements on biotite from four localities in the area by the Sr®"/
Rb* method gave ages ranging from 182 to 187 m.y. (million years),
according to Wasserburg, Eberlein, and Lanphere (1963) and G. D.
Eberlein (written commun., 1963).

The following isotopic dates on metamorphic rocks have been ob-
tained from the area of this report. The specimen localities are shown
on plate 1.

Date in

Locality Mineral million years Method
60AR1.__________________ Biotite_ . _____ . __..__.._.__ 180 Sr87/Rbs?
e do_ ... 180 Sré’/Rb#7
- J do_ .. 187 Sr&’/Rb#&7
ACh100. __ o _______ do . 182 Sre7/Rbs7
_____ do o 177 Arto/K#0
Muscovite. - . ______._ 164 Sr8’/Rbs8?

These ages are close to that of the Taylor Mountain batholith
(180-190 m.y.) and are probably indicative of fairly widespread ther-
mal effects associated with plutonic activity. Although Mertie (1937,
p. 55) considered these rocks (his Birch Creek Schist) as Precambrian,
a Paleozoic age isalso a possibility for all or part of it.
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QUARTZ-GRAPHITE SCHIST UNIT

The quartz-graphite schist unit consists primarily of dark-gray
quartz-graphite schist and dark-gray quartzite with some light-tan and
light-gray quartz-muscovite and quartz-sericite schist and dark-gray
phyllite. The rocks of this unit are distinguished from those of the
gneiss and schist unit by the dominance of quartz-graphite schist and
gray quartzites over quartz-biotite and hornblende gneisses. Horn-
blende and garnet are rare to absent, and biotite is uncommon as com-
pared with its abundance in the gneiss and schist unit. The mineralogy
of these rocks indicates that most of them belong to the greenschist
facies.

The quartz-graphite schists consist primarily of strained quartz
grains with varying amounts of carbonaceous and graphitic material.
Some have feldspar as a major constituent. They grade into quartzites
with decreasing amounts of graphite. Minor amounts of muscovite
may be present in both the schists and quartzites, and rutile, chlorite,
and feldspar are among the other accessory minerals in schists. Opaque
iron minerals are also abundant in some schists.

The light-colored schists consist dominantly of strained quartz,
sericite, and muscovite. Minor amounts of chlorite, carbonate, tremo-
lite, and feldspar occur in some. Small flakes of brown biotite can
be seen in thin sections of some schists but are rarely visible
megascopically.

A schistose rock containing bluish-gray quartz “eyes” crops out a
few hundred feet south of the highway and is about three-fourths of a
mile southwest of Davis Dome. Green and Roddick (1962) mentioned
this type of rock in their unit B. Similar rock crops out in Canada
about 3 miles to the northeast.

In some of the schists between Cherry Creek and Younger Creek
along Walker Fork and on the ridge south of Walker Fork, consider-
able biotite is present, and some of the rocks are like those of the gneiss
and schist unit. Also, a few light-green quartz-muscovite-chlorite
schists, which resemble the schists of the Klondike Series (Cockfield,
1921, p. 12; L. H. Green, oral commun., 1967), crop out on the ridge.
Because exposures are poor, the kind and location of contacts between
these mixed rock types are uncertain, and aspects of their mineralogy
are unexplained.

The fact that rocks of the quartz-graphite schist group are complex
in structure suggests long-continued deformation with processes of
crystallization and rupture alternately predominating. Multiple sets
of folds and crinkles occur in these rocks as well as in those of the
gneiss and schist unit, but some of the quartz-graphite schists display
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them even more prominently than do the rocks of the gneiss and schist
unit.

No information is available on the age of the rocks of the quartz-
graphite schist unit. Although of lower metamorphic grade, they could
be a part of the same sequence of metamorphosed rocks as is the gneiss
and schist unit. However, there are sufficient differences in lithology
and mineralogy to suggest that they could be from an entirely different
part of the stratigraphic section.

METAMORPHIC ROCKS OF THE CHICKEN AREA

Greenstone, massive to slightly foliated, is the dominant rock type
of the metamorphic rocks of the Chicken area. Other rock types in-
clude gray and white banded fine-grained marble, pink marble, chert,
quartzite, dolomite, phyllite, and light-green and greenish-gray
banded mylonite. Cataclastic textures are common. The rocks are
greenschist facies, which, along with their different lithology, dis-
tinguish them from the rocks of the gneiss and schist unit. The abund-
ance of greenstone and the minor amount of gray quartzite and quartz-
graphite schist distinguish them from the greenschist facies rocks
(quartz-graphite schist unit) near the settlement of Boundary. Folia-
tion is not well developed in many of the metamorphic rocks of the
Chicken area, in contrast to the rocks of the other two units. On the
ridge on the north side of Napoleon Creek and on ridges on both sides
of Wall Street Creek, metamorphic rocks, typical of those in the
Chicken area, can be traced without abrupt but, rather, with seemingly
gradual change into rocks of the gneiss and schist unit over a distance
of 14 to 114 miles. This suggests the possibility of a metamorphic
facies change, but the rocks may be faulted.

The greenstones consist primarily of epidote, chlorite, plagioclase,
and abundant opaque iron minerals. Secondary quartz and (or) car-
bonate may be present, and actinolite was noted in some varieties.
The quartz grains are strained. Plagioclase has commonly altered to
sericite, and sericite may occur along foliation planes. Hornblende has
been replaced by epidote and pennine. Many of the greenstones appear
to be derived from mafic tuffs and lavas, and some may have been
diorite. Relict tuffaceous and vesicular texture can be seen in thin
section.

Dolomite mixed with calcite occurs in a yellowish-brown or cream-
colored, massive, brecciated rock along the Taylor Highway about 1
mile northeast of the South Fork bridge and also crops out at stream
level near the South Fork bridge. The marbles are coarsely to finely
crystalline and range from fairly pure calcium carbonate to impure
varieties with quartz, muscovite, epidote, and opaque (carbonaceous)
material. In outcrops along the Taylor Highway, between mileposts
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77 and 79, the marble is tightly folded and broken by many small high-
angle reverse faults.

Fine-grained siliceous rocks which resemble chert may be, at least
in part, derived from siliceous volcanic rocks. They are mostly light
gray or light green, and some are banded. Much of the quartzite is
impure and includes chlorite, sericite, and carbonate. Sedimentary
layering is preserved, and some thin sections show an elongation of
quartz grains in a direction almost perpendicular to the layering.

The metamorphic rocks of the Chicken area are considered Paleozoic
in age on the basis of fossil crinoid columns found by Prindle (1909,
p- 19) in pink marble along the South Fork of the Fortymile River
near the mouth of Napoleon Creek. The crinoid columns are not suf-
ficiently diagnostic for a closer determination of their age. This rock
was also checked for presence of conodonts, but none were found (John
W. Huddle, written commun., Apr. 20,1965).

IGNEOUS ROCKS

Igneous rocks which intrude the rocks of the three metamorphic
map units are ultramafic, granitic, and basaltic. The ultramafic in-
trusion is in the eastern part of the area and may be slightly meta-
morphosed. The granitic and basaltic rocks are most abundant in the
western part of the area and are unmetamorphosed. The sedimentary
rocks are intruded and overlain by basalt. The ultramafic rocks are
probably the oldest, and the basalts are the youngest.

INTRUSIVE IGNEOUS ROCKS

The northeastern part of the Taylor Mountain batholith extends
into the southwestern part of the A2 quadrangle. Several small in-
trusive masses occur to the north and east of it and either may be
separate intrusions or may be connected with the batholith at depth.
Pegmatite, aplite, granite, and alaskite dikes are fairly abundant
throughout much of the quadrangle. Stream rubble indicates that
granitic rock, which is not mapped, probably comprises parts of some
ridges, particularly those which extend to Walker Fork along its east-
ern end.

ULTRAMAFIC ROCKS

A small body of serpentinized rock crops out in the southeastern
corner of the A-1 quadrangle. X-ray analysis indicates that the rock
is principally serpentine (antigorite) with magnetite and chlorite.
Magnesite and talc occur in several specimens, and brucite was found
in one. The magnetite occurs as large grains surrounded by alteration
rims of brucite and chlorite, and the matrix is antigorite with relicts
of olivine. No evidence of pyroxene was noted. Late veinlets of mag-
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